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Distribution of each sub-lineages to the cohorts

Bithyear B1 B2T B3 B4M RD AIBJ NonBJ

< 1920 14(0) 18(8) 18(0) 11(1) 4(0) 67(9) 24(4)
'21-'30  49(12) 46(7) 38(0) 35(10) 10(2) 180(31) 46(8)
31-'40 44 (15) 41(12) 27 (B) 25(10) 9(3) 147 (46) 40(14)
‘41-'50  31(11) 31(12) 11(1) 38(19) 14(8) 125(51) 39(23)
'51-'60  17(5) 17(7) B8(2) 18(9) 4(2) 64(25 20(6)
'61-"'70 13(8) 15(8) 7(4) 12(6) 5(2) 52(28) 12(8)
‘71-'80 12(7) 11(5) 5(1) 20(13) 4(2) 52(28) 11(2)
= 1981 8(5) 5(4) 2(0) 10(5) 3(1) 28(15 2(0)

Total 188 184 116 169 53 716 194
Av. Age 62.5 64.1 683 582 595 62.7 65.0
Clusterd strains 63 63 14 73 20 233 65

Clusterrate 33.5% 353% 12.1% 43.2% 37.7% 328% 34.0%

Birth year cohorts and Beijing TB

Birth year. 51930 -

1851-1970 Age range: 72-100 &

{age 34-55) __
117(16.59 \
55 (47.0% L - "

N e

Estimated prevalence of TB infection

by age in Japan, 1950 and 1995.
(Morl, Emerg Infect Dis 2000, 566-68)

<1930 : Mostly infected during youth, the era of high TB prevalence. Not received
benefit by the introduction of modern TB control measures. Assumed mostly to be
reactivation and less confribute to the recent transmission.

1931-50: Spent their adolescents ages <20 years when TB prevalent was high.
Partially received benefit by modermn TB measures

1851-70: Generation after the introduction of modern TB measures. Spent their
adolescents ages during sharp decreases of TB prevalence and infection rate

=1971: Generation after annual risk for infection reached to low. Refiecting recent
transmission.

Distribution of Birth year cohorts to sub-lineages
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Decrease in fulure ? Increase in future 7

wB1(n=188)

voson R o B RS SR  « 53 (~-116)
aM (n=188}

seror S NS« RO (1=53)
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0% 0% 40% H0% B0% 100%

The population structure differs between elder age generation
who are more like reactivation and younger generation
reflecting recent transmission trend.

Modern type is highly prevalent in younger generation whose
infection rate is low.

Why this was happened ? Will modern type become dominant
in Japan in future ?

Multi Dimensional Scaling Analysis for depicting the
spatial differences in population structure

MMM_M AreaA AreaB AreaC [) AB =
c1 10% 10% 0%
c2 0% 0% 10% X )
c3 5% 10% 5% Create distance matrix
C4 25% 15% 0% among each Area and
mM MM NMM W“M analyze by MDS.
o7 15% o0 as% MDS map shows every
ca 15% 10% 15% area as on plot and
c9 0% 0% 25% relative changes in
c10 0% 0% 0% population structure is
visualized as the distance
Gk MDS map among the plots.
L ] 8 ™ c

Summary of Population shift

Ratio in each birth cohort  Cluster . Probable
<1930/31-50/51-70/71- (%) 9 Fitness

B1 253/27917/256/25.0 342 628 Stable

B2 13.1/11.5/85/10.0 481 660 Stable
B3 226/141/128/88 121 68.3 Decrease
M 18.4/22.7/126.5/37.5 419 582 Increase
RD 57/86/7.71/88 32.1 595 Stable

T 13.1/149/18.8/88 277 63.0 Stable
%BJ 77.8/77.7/785/86.0 326 628 Stable

FRIAM# (B3) EXFMER R (Modern)D LR
83 (n=116) M (n=169)

BEQEROBRENEELEND. T RE. BRERNFRICBHOND. B
ER~OERERIT LD, FEER ERTOHRELELWL, THER
68.3R. 77 A5—HRLE14% 5828 73 AS—TRLEA3.2%

HEFT L—TRDB3, Moderntk At LB BRDPIZEH LM E DR

B3 Modern
S 19304 56/247 (22.7%) 461247 (18.6%)
'31-19504F  38/272 (14.0%) 631272 (23.2%)
'51- 19704 15/116 (12.9%) 301116 (25.9%)
2 197145 7/81 (8.6%) 30/81 (37.0%)

All 116/716 (16.2%) 169/716 (23.6%)
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Population density

Ward Area (km?) per km?
Higashinada 30.36 6867
Nada 31.40 4136
Chuo 28.43 4264
Hyogo 14.56 7425
Kita 24174 937
Nagata 11.46 8904
Suma 30.00 5613
Tarumi 26.89 8186
. Nishi 137.96 1807

e —
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E-] 15 1 05 ] ,. oy 4 18
. 08 Am@\
Nada - . |
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Modern)  (21.7)

| (20.3)

Comparison of population structure based on birth
year cohorts implies recently expansion of modern
type Beijing strains among younger generations,
whereas B3 sub-lineage is in decline.

Multi Dimensional Scaling Analysis is an easy and
reliable way to visualize the relative distances of
population structures as the distance among the
plots on two dimensional map. We could apply this
to visualize the relative similarity of TB Beijing type
population among Japan, Korea, Shanghai,

Beijing, etc.
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TB Incidence in Westem-Pacific Countnes, {5

Reference Laboratory of Mycobacteriology

« 2002, Program planned and established

* 2003, 1st molecular epidemiclogy study
hnished

« 2004, Laboratory openad

2005, International visit invited
2006, EQA program established

» 2007, MOU between Taiwan-CDC and
Korea-ITRC signad

-

@ 1BBurdenin Tawan 4 GO Notonai ™ Laborsiony Program —
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“5‘: Routine Workflow of Talwan CDC TB Ref Lab
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@ [Contract T8 Ownical Laboratorles of CDC. 2008 |

Laboratory survelllance system
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Genotype Comparison

* CDC, Taswan and RIT, JATA, Japan

= Study populations
— Taiwan 335 isolates, 2004-2008
—Japan 325 solates, 2004-2008

= Spoligotyping & MIRU-VNTR database

&t
:umf,:n.'/w %

8 11
[_Beifing Family Genotype M. tuberculosss in Taiwan_| @ [MIRU-VNTR Genotypes of M. tuberculosis |
- b N A
« Beigng famby 44.4% (28-52%) TOP 10 MIRU-VNTR patterns (12 MIRU+3 ETR)
» TB patiensts identified in the in Taiwan and Japan
NOTtharn and aaStem
regions were assocated with
Beiging family genctypes —— e ey ||~
- Cammasiiwe |5 ] M - ER . B
m H.Ib mﬂu m n S " Aorw . T =z | cmErmeTE - -
MMN m - i_ L] 1w DEum D | AR T " AT TR
mmm dormwant - -“-“ a pE _ W1} — r e
Tor several decades and ako — s e oanin] || m—— | ¥ —
@use a significant proportion of = | nmmmamn v e e ]| [ | o [ | 1w
“mnm “ - -;- - RE _ Bt ) Rl e . el
tuberculoss — - == - T
=SS
9 1::2

@ [Drug Resistance and Beljing Genotype | en. ams

Hus wube "o ssocsBor Wi drug ceestence .
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Suspension Array System
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Molecular immune-genetic epidemiology study on drug-resistant TB in Thailand
including the issue on disease transmission to Japan
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Single band pattern

2-5 bands pattern Beijing family Nonthaburi family

E1 44EICHTEBBEORAP/INZ— 2 (M tubsrculosis strains in Thailand)
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ringle 2.5 bands

2 HIVESEOER - ARKEESIEGI Y 5188 5 h /- K548 56110-RALPRE—/t %2 — 45l
(1S6110-RFLP patterns of identical M. tubsrculosis isolates from some patients.)
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